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\S 1. Introduction
$\mathrm{Z}_{n}=\{0,1,2,3, \cdots, n-2, n-1\}$ $\mathrm{Z}$ $n$ .
I. Beck 1988 , 1 $R$ $V(G)$ $R$
, $a,$ $b$ $ab=0$
. $E(G)$ $G=(V(G), E(G))$
. $G$ , I. Beck
$\Gamma_{0}(R)$ .
, D.F. Anderson P.S. Livingston 1999 , $\Gamma_{0}(R)$
$\Gamma(R)$ . , 1 $R$
$Z(R)$ , $Z(R)^{*}=Z(R)-\{0\}$ . $V(\Gamma(R))=Z(R)^{*}$
, $a,$ $b$ $ab=0$ $\{a, b\}$ .
$\Gamma(R)$ $R$ .
R. Levy J.S. Shapiro $G=(V(G), E(G))$
$a,$ $b\in V(G)$ , $a\leq b$ , $a$ $b$ $b$
$c$ $a$ . $a$ $b$
, $a$ $b$ $a$ $b$
, $\mathrm{a}\perp \mathrm{b}$ .
$G$ complemented graph , $\forall x\in V(G)$ , $x\perp y$
$\exists y\in V(G)$ $G$ uniquely complemented
graph $k[]\mathrm{h},$ $Gl^{*}\backslash \mathrm{c}\mathrm{o}\mathrm{m}\mathrm{p}\mathrm{l}\mathrm{e}\mathrm{m}\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{e}\mathrm{d}$ graph $\hslash^{\mathrm{l}\prime}\supset x\perp y,$ $x\perp zfx\text{ }Ann(y)=$
$Ar\tau n(z)$ .
([5, pp.167-
168]). $G=(V(G), E(G))$ , $V(G)=\{v_{1}, v_{2}, \cdots, v_{n}\}$ , $k$
. $v_{j}$ $X_{i}$ , $R=k[X_{1}, X_{2}, \cdots, X_{n}]$ $k$
. $v_{j}$ $v_{j}$ , $\{v_{i},v_{j}\}$ .
$X_{i}X_{j}$ $R$
$I(G)$ $G$ .
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$I(G)=(\{X_{i}X_{j}|\{v_{i}, v_{j}\}\in E(G)\})$ .
$G$ $I(G)=(0)$ .
$G$ $k$ , $R/I(G)$
(depth $R/I(G)=dim(R/I(G))$) .
, complemented graph complemented graph uniquely




1 . $R=\mathrm{Z}_{3}[X]/(X^{4})=\mathrm{Z}_{3}[x|=\{a+bx+cx^{2}+dx^{3}|a, b, c, d, d\in \mathrm{Z}_{3}\}$.
27 , $Z(R)=\{bx+cx^{2}+dx^{3}|b,$ $c,$ $d=$
$0,1,2\}$ $Z(R)^{*}=Z(R)-\{0\}$ , IBeck $\Gamma_{0}(R)=$
$(\mathrm{Z}_{3}[x]. E(\Gamma_{0}(R)))$ , $\Gamma(R)=(Z(R)^{*}, E(\Gamma(R)))$
.
2. IBeck $\Gamma_{0}(\mathrm{Z}_{n})$ 3 .
(1) $\chi(\Gamma_{0}(\mathrm{Z}_{n}))=2$ .
(2) $n=p$ ($p$ ) 4.
(3) $\Gamma_{0}(\mathrm{Z}_{n})$ $f(\lambda)$ $f(\lambda)=\lambda^{n}-(n-1)\lambda^{n-2}$ .
3. IBeck $\Gamma_{0}(\mathrm{Z}_{n})$ 2 .
(1) $\chi(\Gamma_{0}(\mathrm{Z}_{n}))=3$ .
(2) (i) $n=pq$ ($p,$ $q$ ), (ii) $4p$ , (iii) 9.
, [3] ,
(3) $\Gamma_{0}(\mathrm{Z}_{n})$ $f(\lambda)$ .
(i) : $f(\lambda)=$
$\lambda^{n}-(.2pq-p-q)\lambda^{n-2}-2(p-1)(q-1)\lambda^{n-3}+(p-1)^{2}(q-1)^{2}\lambda^{n-4}$ .










, $33-20-1=12$ $\Gamma(\mathrm{Z}_{33})$ .
$f(\lambda, \mathrm{Z}_{33})$ ,
$f(\lambda, \mathrm{Z}_{33})=\lambda^{12}-20\lambda^{10}$
. (10, 10, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2) , [3] 2-
$n_{M}=90$ . 4- $n_{C}=45$
. $\chi(\Gamma(_{\backslash }\mathrm{Z}_{33})\rangle$ 3 .
, , complemented graph .




\S 3. Complemented graphs
Complemented unique complemented graphs
$\Gamma(\mathrm{Z}_{4_{\mathrm{P}}})$ .




Uniquely complemented graphs \Gamma (Zpq)( , $P$ $q$
) , .
2. $p,$ $q$ , $n=pq$ . $\Gamma(\mathrm{Z}_{n})$
. $f(\lambda, \mathrm{Z}_{\mathrm{p}q})$ ,
.
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(1) $f(\lambda, \mathrm{Z}_{pq})=\lambda^{p+q-2}-(p-1)(q-1)\lambda^{\mathrm{P}+q-4}$ .
(2) 2- , $\frac{1}{2}(p-1)(q-1)(pq-2p-2q+4)$ .
(3) 4- , $\frac{1}{4}(p-1)(q-1)(pq-2p-2q+4\rangle$
.
5. $n=44$ , Z44 $\varphi(m)$
$\varphi(44)=20$ . , $\Gamma(\mathrm{Z}_{44})$ $f$ ( $\lambda$ , Z44) ,
$f(\lambda, \mathrm{Z}_{44})=\lambda^{23}-40\lambda^{21}+200\lambda^{19}$
. Mathematica , – .
6. $n=18$ , $\Gamma(\mathrm{Z}_{18})$ , 11 . $9\perp 8$
, $6\perp 15$ , , complemented graph
. 2- 36, 4- 3
. , $f(\lambda, \mathrm{Z}_{18})$ .
$f(\lambda, \mathrm{Z}_{18})=\lambda^{11}-13\lambda^{9}-6\lambda^{8}+30\lambda^{7}+24\lambda^{6}$ .
$\Gamma(\mathrm{Z}_{18})$ Cohen-Maculay graph .
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